


For sale by the Superintendent of Documents, U.S. Government Printing Office 
Washington, D.C., 20402 - Price 25 cents 



PREFACE 

This bu l l e t in  w a s  or ig ina l ly  prepared for  the National Aeronautics and 
Space Administration a s  p a r t  of an overal l  study t o  appraise potent ial  benef i t s  
fram obtaining land-use and other ag r i cu l tu ra l  data from earth-orbi t ing s a t -  
e l l i t e s .  Its purpose here is t o  present an overview of the current use of a i r-  
photos in a sample of countries-selected as being representative. An attempt 
was made t o  include countries a t  varying stages of developent  from every 
continent except Antarct lea.  

Some omissions of important applications of airphotos undoubtedly occur 
since not a l l  applicat ions have been documented. 
usage in  the past few years, part icular ly i n  the less developed countries,  the 
avai lable information may not be up t o  date.  Even so, the handbook presents a 
reasonably accurate picture of current uses of airphotos i n  agricul ture both i n  
the United States and abroad. 

Moreover, with increasing 
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SUMMARY 

Use of airphotos in  agr icul ture  is increasing throughout the world, and 
will l i ke ly  become more intensive i n  the future.  This is especial ly t r u e  fo r  
the larger countries where problems of obtaining data over wide  a reas  a re  acute 
and for  the less developed areas where t h e  is a c r i t i c a l  fac tor  i n  ge t t ing  
ag r i cu l tu ra l  development underway. Many countries a re  jus t  beginning t o  use 
airphotos a s  the most e f f i c i en t  means fo r  carrying out inventory and planning 
studies  e s sen t i a l  fo r  orderly development. In countries where U. N, Special 
Fund projects  a r e  i n  operation, airphotos a r e  being used by trained s c i e n t i s t s  
t o  conduct surveys and t o  t r a i n  counterpart loca l  personnel. It is  ant icipated 
tha t  countries using airphotos a s  the base for  survey, interpretat ion,  and 
program implementation w i l l  continue t o  do so. Several less  developed coun- 
t r i e s  have expressed a need for  regional t ra in ing  centers to  ins t ruc t  people i n  
the use of airphotos i n  the s e t t i n g  i n  which they will work. 

In the more developed countries where more data a re  avai lable,  the major 
use of airphotos w i l l  probably be t o  provide up-to-date information on land- 
use and other changes a f fec t ing  agricul ture.  Final ly,  it is  anticipated tha t  
continued improvement in  airphoto qual i ty  and resolution, a long with develop- 
ment of other remote sensing devices, w i l l  be applied i n  agricul ture t o  provide 
more precise data ,  par t icu lar ly  in  speci f ic  crop ident i f ica t ion  and t o  f i l l  the 
ever-present needs for  up-to-date informat ion. 

i v  



WORLDWIDE USE 
_I 

OF - AIRPHOTOS IN - AGRICULTURE 

by 
Henry W, D i l l ,  Jr. 

Natural Resource Econclmics Division 
Economic Research Service 

INTRODUCTION 

The use of a e r i a l  photographs i n  agricul ture t o  provide data on 
agr icul tura l  production and t o  a i d  i n  inventory, planning, and developent  has 
increased throughout the wor ld ,  par t icu lar ly  i n  recent years. 
t r i e s ,  especial ly in  the  less developed areas,  use of airphotos is j u s t  begin- 
ning and w i l l  l i ke ly  increase a s  these airphotos form the base for  planning 
and implementing agr icul tura  1 development. 

In many coun- 

In general, t w o  basic  types of data a r e  needed t o  plan, oversee, and 
compiled s ta t is t ical  information and maps sustain e f f i c i en t  agricul ture:  

showing d is t r ibut ion ,  pat tern,  and geographic location of land use, soils, and 
other data.  Compiled data typif ied by the agr icul tura l  census a re  obtained by 
complete f i e ld  surveys, surveys of samples, mail questionnaires, or  by person- 
a l  interviews. Agricultural data displayed on maps ( s o i l  maps, for  example) 
a re  ,generally based on detai led f i e ld  work. 
sary for  the soil  s c i e n t i s t  t o  make the base map while determining the soil 
c lass i f i ca t ion ,  although within recent years airphotos have been used t o  accel-  
e ra te  f i e l d  surveys or t o  a i d  i n  reducing the amount of f ie ld  work. 

In some s i tua t ions ,  it is neces- 

FACTORS INFLUENCING TW3 USE OF AIRPHOTOS 

In the years between World Wars I and 11, increasing needs for  data on 
agricul ture and improvements i n  the technique of a e r i a l  photography prompted 
investigation of the possible use of airphotos t o  save time and money, and to 
make optimum use of trained people i n  obtaining data.  During t h i s  period, the 
inception of crop control ,  soil conservation, resettlement,  and development 
programs created a need for  up-to-date base maps on a f a i r l y  large scale.  Con- 
current ly,  there arose a need for  more rapid mapping of land use, soils, extent 
of soil erosion, and other basic data for  use in  planning control  measures, 
par t icu lar ly  i n  soil conservation and watershed management projects.  
Conservation Service, U. S. Department of Agriculture, has recently published 
an excellent account of the evolutlon of airphotos and the development of the 
Department's program for  procuring airphoto coverage ( 2 4 ) .  1/ Following World 
War I1 and based on experience in  stereoscopic i n t e r p r X a t i G  of airphotos i n  
mi l i ta ry  intel l igence,  airphoto in terpre ta t ion  w a s  applied t o  problems of data 
col lect ion i n  agricul ture i n  many parts of the world. 

Underscored numbers i n  parentheses r e fe r  t o  References, p, 21. 

The S o i l  
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Use of airphotos” in  agricul ture varies  widely, ranging from very limited 
i n  some countries t o  extensive i n  others.  gn general, the greatest  use has 
been made i n  the larger  countries where information is  needed for  large areas 
a s  quickly as possible and in  the l e s s  developed areas f o r  ge t t ing  agr icul tura l  
development underway. 
scarce professional personnel. In the more developed areas,  airphoto interpre-  
ta t ion  provides a very economical means of ge t t ing  up-to-date information on 
land-use changes in  agr icul ture  due to  urbanization, reversion of less favor- 
able  areas  t o  fores t ,  c learing and draining fores t  land, and ins t a l l a t ion  of 
i r r i g a t i o n  systems i n  dry areas.  (2) 

In many countries,  airphotos a l s o  enable optimum use of 

A n  unusual i l l u s t r a t i o n  of the need for  airphotos has occurred i n  New 
Guinea where airphotos taken in  recent years have already become obsolete: 

Vertical airphotos a t  a scale  of 1:50,000 in  the 
southern ha l f  of the area and 1:40,000 i n  the north taken on 
f l i g h t s  by Adastra Airways in  1956 and 1957, gave complete 
coverage save fo r  a very small area near Kubuna. These were 
supplemented by airphotos of the Kubuna One-Mile Sheet taken 
i n  1961. The age of the photos was a source of inconvenience 
a t  many points in  the survey (1962), a s  t racks,  garden pat- 
te rns ,  and plantation l i m i t s  have changed i n  many areas and 
notably the Angabunga River has undergone a major change of 
course with important consequences  to land-system patterns 
(2, - No. 14). 

Unti l  recent times, wider  use of airphotos i n  agricul ture was hampered by 
lack of knowledge of t h e i r  capabil i ty  fo r  providing useful data ,  seemingly high 
cos ts  of a e r i a l  photography, and lack of personnel trained i n  airphoto analysis  
techniques. However, successful application of airphoto in terpre ta t ion  i n  ag r i -  
cul ture and agr i cu l tu ra l  development planning i n  several countries has demon- 
s t ra ted  i ts  u t i l i t y .  While few attempts have been made t o  compute a d i r ec t  
monetary value, some benef i t s  have been demonstrated: (1) reduction i n  time 
needed for  completion of projects ,  (2) savings i n  t i m e  and cost  for  f i e l d  
surveys, (3) capabi l i ty  for  coverage of large and inaccessible areas,  and (4) 
more e f f i c i e n t  use of l i m i t e d  numbers of trained professional personnel. With 
increasing recognition of the above benefi ts  throughout the world, msny coun- 
tries a r e  already using airphotos in connection with agricul ture or a re  acquir- 
ing the necessary photography, t ra in ing  personnel, and planning for  e f f i c i en t  
use of airphotos. 

MAJOR APPLICATIONS OF USE OF AIRPHOTOS 

Airphotos i n  agricul ture a r e  generally used: (1) t o  provide a base for  
f i e l d  surveys, (2) to supply information by stereo ia terpre ta t ion  of airphotos, 
and (3) t o  serve a s  a base for  planning, administering, and recording agricul-  
tura 1 programs . 
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Base for  F ie ld  Survey 

Use of airphotos as a detai led map for  recording ag r i cu l tu ra l  data, one of 
the e a r l i e s t  appl icat ions,  is continuing t o  spread around the world i n  soil, 
land-use, and vegetation mapping. Data mapped in the f i e l d  can be measured and 
reported a s  compiled information. The annotated photograph can be re 
a s  a map, or colored l ine  maps can be made from the photograph. In a 
soil survey report,  the soil infowlation is shown on a controlled airphoto 
mosaic reproduced a s  the f i n a l  map (fig.  I ) .  

Airphoto Interpretat ion 

Stereoscopic study of airphotos t o  obtain agr icu l tura l  data  was very 
limited u n t i l  a f t e r  World War 11, but has increased s teadi ly  since tha t  t i m e ,  
par t icular ly i n  Australia,  Canada, the Netherlands, the United Kingdom, and the 
United States .  

Airphoto in terpre ta t ion  can provide acreage data by measurement with plan- 
imeter o r  gr id,  or the annotated photograph can be reproduced for  use as a map. 
In addition, l ine  maps can be prepared by making overlays or t ransferr ing data 
from the annotated airphoto. Figures 2-5 i l l u s t r a t e  the use of airphoto in ter-  
pretat ion t o  provide information in  Australia,  Chile, the Republic of Dahomey, 
and the United States .  

Base for  Agricultural Programs 

The use of airphotos a s  a base for  planning, administering, and recording 
agr icu l tura l  programs is increasing throughout the world. Airphotos a re  being 
used t o  show property l ines ,  program plans, progress, e tc . ,  i n  crop control,  
soil conservation, i r r iga t ion ,  reclamation, land reform, and colonization pro- 
jec ts .  Airphotos a r e  a prerequisite i n  most of the inventory and developent  
projects being carried out under the U. N. Special Fund and is scheduled for  
delivery before operations can begin. 
photos i n  the operation of agr icul tura l  programs i n  the United States .  

Figure 6 i l l u s t r a t e s  the use of a i r -  

SPECIFIC USES OF AIRPHOTOS I N  AGRICULTURE 

Throughout the world airphotos have been applied i n  a subs tant ia l  number 
of subject matter f i e lds .  These include the following: 

So i l  c l a s s i f i ca t ion  
Land-use capabi l i ty  
Land-use c l a s s i f  i c a t  ion 
Land -use changes 
l a  tura 1 vegetation 
Livestock and range surveys 
Crop ident i f ica t ion  
Crop disease detection 
Flood control survey 
Water development 

Watershed and hydrologic s tudies  
Recreation s i t e  evaluation 
W i Id 1 i f  e habi ta t  stud Le8 
Wildlife inventory and management 
Soil conservation programs 
I r r iga t ion  development 
Agricultural development projects 
Agrarian reform programs 
Crop acreage control programs 

3 
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R. 39 W. 

(Joins sheef 84) 

F i g u r e  1. T h i s  photoeraph shows a p o r t i o n  of a r e c e n t l y  pub l i shed  
county  s o i l  survey i n  t h e  United S t a t e s ,  i l l u s t r , a t i n p .  t h e  
use  of a i r p h o t o s  as a base  f o r  f i e l d  mappiny and use of t h e  
a n n o t a t e d  mosaic as a f i n a l  map. The s o i l  name, t h e  amount 
of s l o p e  and t h e  d e g r e e  of e r o s i o n  are shown by symbol. 
( S o i l  Conservat ion S e r v i c e ,  U. S. Department of A g r i c u l t u r e )  
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Fig. 2.-The method of survey is based on the concept that each land system IS expressed on  air 
photographs by a distinctive pattern. This aerial view of Belele land system (No. 41) shows alter- 
nating low sandy banks (dark grey) and alluvial flats (light grey) traversed by lightly channelled 
flood-plains, with minor mulga groves (black). These 4 elements form distinct land units as numbered. 

In all, 48 land systenis have been mapped and described in the survey area. 
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Figure 2. Airphoto taken in northern Australia, with information on land 
classification obtained by use of airphoto interpretation and 
field reconnaissance. (Commonwealth Scientific and Industrial 
Research Organization, Australia) 

5 



I La mismo porciin del rnosaico que oparece en la pagina anterior ha sido cmotoda 
con mayor detalle, seffcrlando 10s factores positives y 10s factores limitantes 
de lo capacidad de us0 de la tierra agrfcola. 

Figure 3. Annotated airphoto mosaic showing soil and land-capability 
classification determined by airph"oto interpretation and field 
check in Chile. (El Proyecto Aerofotogrametrico OEA/Chile) 
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partie du iwroir du village de Fanvi 
fDshomey, v a l k  de I'Ou6m6) 

Coupe Est-Ouest de la vallke de I'Ouemk. - 

~ 

Plmche I. Epreuve-contact du cliche au 1/10 OOO 221/109 AOF. no I; 

Figure 4a. Contact airphoto of Lbume Valley area, Republic of Dahomey, Africa. 
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Terra h a  inondabla Village, peuve Plateau 

Bourrdd de barge Hamaau lpl Cultures saua palmeraie clainemde 

E'1 piaine (ti) n Bananeraie. cocoleraie Palmeraie dens6 

ii$% p.rmonent 0 Patwagas Bois sacrb 

:: Akadja .- 

Planche 11. S c h h  d'interprdtation obtenu par c a l m  de la photographie. 

Figure 4b. Land use classification and cultural data for use in area 
planning, obtained by stereo interpretation of airphoto shown 
in Figure 4a. (Institut Geographique National, France) 
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New farmland being developed by clearing and draining forest  land in  
Madison Parish, La. 
i n  1964. The smoke in  the 1964 picture i s  from burning windrows of t rees .  

Airphoto on l e f t  was taken i n  1956; that  on r ight  

mland sh i f t ing  t o  res ident ia l  use in  Montgomery County, Md. 
l e f t  MS taken in  1951; tha t  on r igh t  i n  1963. 

Airphoto 

us t ra te  the changes taking 
in  the United States.  
Department of Agriculture) 



uxe 6. Use of airphotos in planning and implementing soil eo 
program on rangeland in the United States. 
Service, U.S. Department of Agriculture) 

(So 
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To i l l u s t r a t e  the use of airphotos i n  agr icul ture  o 
developaent throughout the world, a sample of 32 countr i  
S ta tes  w a s  selected for  study. 
of airphoto coverage i n  each of the countries was  
sources 

Infoxmation on the 

AIRPHOTO COVERA 

Nearly a l l  countries i n  the world hav 
ped porfions of countr i  la r ly  in  the 

discontinuous there is variat ion i n  the 
of photography is small since the airphot 
paration of maps. In a few countries,  a i  
t a ry  use and is not avai lable t o  c i v i l i a n  
coverage is black and white ve r t i ca l ,  a l t  
trogon coverage (combined v e r t i c a l  and ob 
a f t e r  World War I1 by the U. S. A i r  Force 
photographs of specia l  a reas ,  usually for  fo res t  surveys, and i n  a few countries 
experimental work has been carried out using color f i lm and camouflage detection 
f i lm (ektachrme infrared) .  

For use in  agr icul ture  and related s tudies ,  photographic coverage can be 
c l a s s i f i ed  i n  three categories: small, medium, and large scale .  

Sma 1 1 -sca le photographs ( 1 : 30,000- 1 : 60,000) provide 
for  general topographic mapping and geomorphological s tudies ,  
and a id  i n  making general surveys of soil, geology, and land 
use. 

Medium-sca le photographs (1 : 10,000- 1 : 30,000) are 
valuable t o  agr icul tura l  s tudies  since they provide suff ic- 
ient  d e t a i l  for  obtaining data on land use and capabil i ty ,  
de ta i led  soil surveys, vegetation mapping, and other i t e m s .  

Large-scale photographs (greater than 1:10,000) a re  
used for  detai led s tudies  of crops, for  preparation o f  
engineering plans, and for  hydrologic evaluations. 

Methods of procuring photographs vary i n  the sample countries.  In 
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USE OF AIRPHOTOS--WORLD SAMPLE 

The main areas of applicat ion and subject laa 
a r e  presented i n  tab le  2 .  Since t h i s  use varies  
summary of use is presented for  each country s t u d i  

-In Austral ia ,  use of airphotos 
deve 1 agr i cu l tu ra l  resources s ta r ted  jus t  
continued t o  the present. Airphoto interpretat ion 
have been used t o  determine agr icul tura l  potent 
f o r  development by c l a s s i f i ca t ion  i n t o  “land sys t  
a t ive ly  undeveloped area of northern Australia.  
shor t ly  a f t e r  World War 11 by the Commonwealth 
Research Organization (1). Fourteen areas, accou 
square m i l e s  have been Zurveyed in  Australia and 

Brazil--Use of airphotos in  agricul ture or i n  agricul tura 1 development has 
generally been limited to special  projects,  although large-scale s o i l  maps on 
an airphoto base have been made for  a small portion of Brazil .  A project in  
the Sta te  of Sao Paul0 being carr ied out by the I n s t i t u t o  Agronomico of tha t  
S ta te  is making use of airphoto in terpre ta t ion  t o  produce s ix  1:25,000 map 
se r i e s  of the en t i r e  S ta te .  
t ion ,  inventory of plants fo r  food and industry, cadastral  survey, watershed 
management survey, and land capabil i ty  and planning survey. In addition, a i r -  
photos a r e  being used i n  a study of the Sao Francisco River Valley i n  carrying 
out a soil survey preliminary t o  i r r i g a t i o n  development, and i n  a study of the 
hydrologic resources of the Jaguaribe River Basin (l3). Airphotos have already 
been used t o  prepare s o i l  maps of a portion of the Amazon Basin i n  conjunction 
with a fo res t  inventory project using World War 11 trimetrogon photography a t  a 
sca le  of 1:40,000. 

The s i x  topics  cover detai led s o i l  survey, vegeta- 

Canada--Canada’s use of airphotos has included a l l  of the major appli-  
cations i n  many of the subject matter areas, including land use and land-use 
changes, s o i l  and land capabil i ty ,  and s o i l  conservation; and in  the development 
of water supply, drainage, flood control ,  and pasture development projects ( E ) .  
There is complete airphoto coverage for  the ag r i cu l tu ra l  areas,  with more than 
one coverage i n  many areas  (26). Airphoto in terpre ta t ion  is used by the Canada 
Department of Agriculture, a s  w e l l  as by the provincial government agencies, i n  
carrying out ag r i cu l tu ra l  s t u d i e s .  
i t a t ed  by a unique ins t i tu t ion ,  the National A i r  Photo Library, maintained by 
the Department of Mines and Technical Surveys in Ot t awa .  

Use of airphotos i n  Canada is  great ly f a c i l -  

This i n s t i tu t ion  





German Democratic Republic (East Germany)--Although the German Democrat 
Republic is  presently capable of using airphotos i n  agricul ture,  only l imite 
use has been made. Airphotos a re  u t i l i z e d ,  however, i n  manageme 
fo res t s  (15). - 

Ecuador--Agricultural use of afrphotos in  Ecuador began in  1961, when one 
of the few re l a t ive ly  detai led land-use maps i n  Latin America was prepared for  
one basin by Professor Nilo Bernardes for the Pan American Ins t i tu t e  of Geo- 
graphy and History. The map, en t i t l ed  the "Utilization de Suelo en l a  Hoya de l  
Guaillabamba" (Land Use i n  the Guaillabamba Basin), a t  a scale  of 1:100,000 w a s  
based on airphoto in terpre ta t ion  and f i e l d  observations, and shows agr icul tura l  
land-use groupings, uncultivated lands, and urbanized areas  (13). Airphotos 
were a l so  used i n  an inventory and evaluation study (11) of the Guayas River 
Basin by the Organization of American Sta tes  (OAS), t o  provide a point of de- 
parture for  planning and programming regional development. 
t a t ion  was used during a 2-month reconnaissance of the basin t o  provide 
s o i l s ,  land use, fores ts ,  and water resources (11). A major $ l . l m i l l i  
j ec t  financed by the Inter-American Development Bank is about t o  get u 
i n  the Guayas Basin based on the OAS preliminary study. This pr  

Airphoto interpre-  

t ing  the f e a s i b i l  
tensive use of a i  o to  in terpre ta t  



eans of airphoto ia te rpre ta  

recent progra 
s. The U. S. 

phy a t  a scale  of 1:20,000 co 
ated along the coast and i n  th  

development in  agricul ture.  An addi t ional  study using airphoto in terpre ta t ion  
was made by the OAS, showing slope for about 80 percent of the country and s o i l s  
in  several selected areas (l2). 

India--Airphoto coverage in  India is not: complete and is on scales  varying - 
from 1:10,000 t o  1:30,000. 
maps. A s t a r t  has been made in  the use of photographs for the assessment and 
development of na tura l  resources--land, mineral, and fores t .  Various govern- 
mental departments request photographic services from the Survey of India where 
coordination of scales  is  achieved and photographic specif icat ions a re  estab- 
lished. 
Company Private L td .  A proposal for  the expansion of photographic capacity is 
under consideration by the Planning Commission t o  m e e t  the increasing need for 
mapping and photographic interpretat ion.  

Airphotos a r e  used primarily for  preparation of 

A i r  photography is  performed by the Indian A i r  Force .and A i r  Survey 

Use of airphoto in terpre ta t ion  is j u s t  ge t t ing  underway i n  India, prompted 
by courses on airphoto interpretat ion which Survey of India perBonnel attended 
a t  the Internationa 1 Training Center fo r  Aerial  Survey, Delft ,  the Netherlands. 
These personnel a re  nov avai lable  t o  t r a i n  other people i n  interpfetat ion 
techniques. Training in the use of airphotos for  s o i l  survey was s ta r ted  i n  
1962 by the Indian Agricultural Research Ins t i tu t e .  Interpretat ion of enlarge- 
ments of 1:25,000 scale  airphotos was used t o  locate severely eroded areas by 
the In te r s t a t e  Soi l  Conservation Board &n a s o i l  conservation survey of Punjab 
and Himachal Pradesh. 

Since 1962, airphotos have been used for land-use capabi l i ty  c l a s s i f i -  
cat ion,  geomorphology, s o i l  survey, groundwater, wasteland, and vegetation 



Morocco--The major use of airphotos in  agricul ture i n  Morocco is i n  
connection w i t h  soil  surveye. 
cu l tu ra l  area has a scale of 1:50,000 and w a s  flown under the previous French 
administration. The type of survey being carried out is similar t o  tha t  used 
by the So i l  Conservation Service, USM. 
been trained in  the Uxiited States .  Off ic ia l s  in  Morocco recognize a need for 
larger scale photography t o  provide a type of survey similar t o  the U. S. county 
soil survey. 

The airphoto coverage avai lable  for  the agr i-  

Several of the s o i l  s c i e n t i s t s  have 

The Netherlands--Airphotos have been used i n  the Netherlands for  many 
phases of agricul ture  and forestry.  Photography a t  1:10,000 and 1:20,000 is 
avai lable  and has been used i n  preparation of soil maps, in  drainage s tudies ,  
i n  study of wasteland, crop disease detection, and in connection with new land 
projects (l6). Great emphasis has been placed on use of airphotos for  both 
mapping and in terpre ta t ion  in'  the Netherlands. A state-supported i n s t i t u t e ,  
the International Training Center fo r  Aerial  Survey a t  Delft ,  is well known 
throughout the world for  i ts  t raining program, consulting services,  and project 

a t  the Center and t h i s  program is s t i l l  continuing. 



Paraguay--Airphotos were. not used i n  connection with ag r i cu l t  
The only photographic coverage avai lable Paraguay u n t i l  recently.  

the country was trimetrogon photography taken by the U. S. A i r  Force from 1943 
t o  1945, which covered a l l  but the northeast corner (13). 
"Plan Triangulo," is now underway which w i l l  eo 
New airphotos a t  a scale  of 1:50,000 w i l l  be u s  in  planning development, ag r i -  
cu l tu ra l  colonization, and road construction. This project,  i n  cooperation with 
the U. N. Special Fund, is one of the few integrated investigations of natural  
resources through airphotos presently i n  operation i n  Latin America. 

A new project ,  the 
m o Z  of eastern Paraguay. 

Peru--Agricultural use of airphotos i n  Peru has been limited, but there is 
great in t e res t  i n  s tudies  of natural  resources and in  regional and agr icul tura l  
planning. A photogrammetry project is under consideration tha t  w 
the necessary photographic coverage on scales  of 1:20,000, 1:50,0 
1:100,000 t o  evaluate Peru 's  natural  resourceb and assemble the basic infor-  
mation needed t o  plan the country's economic development. Several semidetailed 
s o i l  s tudies  completed between 1958 and 1961 on small but importa 
t u r a l  areas were made by using airphoto in terpre ta t ion  (13). 

- 

--Limited use of airphot 
ing and implementing lan 
nia.  Airphotos have a l s  



roads, and cul ture,  great ly reduced the f i e l d  work. Stereo in terpre ta t ion  
provided data on watershed boundaries and catchment areas.  Grazing areas hav 
been marked s u t  by stereoscopic study of airphotos for  c lass i fy ing  areas  acco 
ing t o  d i f f e ren t  veld and so i l  types. 
and described, and on the bas i s  of further  detai led f i e ld  inspection, grazing 
systems have been compiled i n  the form of a grazing management manual for  use 
by a l l  f i e ld  o f f i ce r s  i n  the less developed areas (14). - 

Veld types have been c l a s s i f i ed ,  mapped, 

Spain--Agricultural use of airphotos i n  Spain has been somewhat l imited, 
although, where avei lable,  they have been used a s  an auxi l ia ry  source of info 
mation i n  preparing a land-use map of the country by the Ministerio de Agri- 
cul tura.  They were a l s o  used i n  agr icul tura l  development programs i n  the s e m i -  
a r i d  portion of the country (?). 
- Sudan--Sudan's ag r i cu l tu ra l  use of airphotos is re l a t ive ly  recent ,  although 

they have been used i n  fores t  s tudies  fo r  some t i m e  (10). 
Special Fund Program, airphotos a re  being used in  two projects.  
designed t o  a s s i s t  the new So i l  Survey Division i n  s o i l  survey and land c lass-  
i f i c a t i o n  by making reconnaissance surveys t o  determine which areas  a re  suitab-le 
for  i r r iga t ion  and other types of development. The project is designed both t o  
complete the survey and t o  t r a i n  Sudanese personnel i n  photo in terpre ta t ion  and 
f i e ld  mapping. The second project is a survey of land and water resources i n  
the  Jebel-Marra area (about 37,000 square miles). Airphotos w i l l  be used fo r  
detai led investigation of prevailing s o i l  and land-use conditions there,  includ- 
ing measurement of grassland, fores t ,  and cropland areas ,  and ident i f ica t ion  of 
cropping practices.  The Sudanese Government w i l l  photograph the area a t  a scale  
of 1:40,000, and where needed, a t  1:20,000. 

Under the U. N. 
One project is  

Thailand-Thailand's use of airphotos in  agr icul ture  is f a i r l y  recent 
although they were used in  a nat ional  fores t  inventory i n  1956-57 (18). A i r -  
photos, current ly being used for  fo res t  and s o i l  surveys a t  1:40,000, a re  being 
taken primarily for  map compilation. Need for  large-scale airphotos (1:15,000- 
20,000) is recognized for  both ag r i cu l tu ra l  and fores t  surveys. Up-to-date 
coverage is needed because about 30 percent of the fores t  land has been cleared 
and put i n t o  cul t iva t ion  since the airphoto coverage of the ear ly  f i f t i e s  (21). 

---A soil and water resource survey of Togo is making use of airphotos 
augmented by f i e l d  work t o  prepare a soil map a t  a sca le  of 1:50,000, based on 
a photomosaic a t  a scale  of 1:20,000. Detailed reconnaissance s tudies  on a i r -  
photos a t  1:20,000 have been completed fo r  160,000 hectares in  the northern 
section. 
completed on the 1:50,000 scale. '@e survey is being carr ied out under the 
U. W .  Technical Cooperation Program of the U. N. Special Fund. 

A soil map showing 55 soil s e r i e s  for  the southern sect ion has been 

Turkey--Airphoto in terpre ta t ion  is being used i n  a preinvestment survey 
of the Anatalya Region. A land-use map of the region is being compiled on the 
bas is  of airphotos a t  a scale of 1:25,000, and so f a r  about 700,000 hectares 
have been completed. This p i lo t  regional development program, whose a i m  is t o  
t r a i n  Turkish personnel i n  area development planning, is being carried out under 
the Technical Cooperation Program of the U. N. Special Fund. 

United Arab Republic (Egypt)--The major ag r i cu l tu ra l  use of airphotos is 
fo r  soil survey and land c la s s i f i ca t ion  t o  provide information necessary for  



improvement programs i n  presently cul t ivated areas  and for  development of 
reclamation projects.  
surveys are being conducted: reconnaissance, scale 1:100,000; semidetailed, 
1:25,000; and detai led in  spec i f ic  areas ,  1:2,500 e). 
made on the desert  f r inges of the cultivated portion of the Nile Valley using 
airphotos a t  1:40,000 and 1:20,000 scales  taken i n  1953. The survey 
done by airphoto in terpre ta t ion  and f i e l d  checking by a Netherlands 
ing with the Soi l  Survey Section of the Soil Administration of the  UAR under a 
U. bJ. Special Fund project. 
and s o i l  s c i e n t i s t s  w i l l  be trained i n  the process (22). 

Soi l  survey work was begun i n  1955, and three types of 

A soil survey is being 

An area of about 2 million acres  is to be surveyed 
u 

United Kingdom--Use of airphotos i n  agricul ture has been primarily i n  s o i l  
surveys in  England and Wales (2). 
countries and in  the colonies has been promoted by s c i e n t i s t s  i n  the United 
Kingdom. 
and planning projects using airphotos t o  obtain basic data.  
organizations have carr ied out predevelopent surveys using airphotos (25). 
I& several former Br i t i sh  colonies, use of airphotos which began under the  
colonial administration is continuing under the new governments for inventory 
and planning of areas  for  ag r i cu l tu ra l  development (28). 

However, ag r i cu l tu ra l  use in  the Commonwealth 

The Directorate of Overseas Surveys has carried out many inventory 
Several private 

United States--In the United Sta tes ,  ag r i cu l tu ra l  use of airphotos s ta r ted  
in  1934 and has included a l l  the main areas  of application--as a base for 
surveys, t o  obtain information by airphoto interpretat ion,  and a s  base for pro- 
gram planning and administration. The U. s. Department of Agriculture has the 
most complete medium-scale airphoto coverage f o r  the country, prac t ica l ly  a l l  
of which w a s  obtained for  use by the Agricultural S tabi l iza t ion  and Conser- 
vation Service and Soil Conservation Service, For the most part ,  t h i s  coverage 
is a t  1:20,000 contact scale ,  is usually flown on a county basis ,  and is f a i r l y  
recent for  most areas.  Many counties have t w o  or more f l i g h t s  which provide the 
opportunity t o  make comparisons and measure changes in  land use and other fea-  
tures.  For most of the major ag r i cu l tu ra l  a reas ,  new coverage is obtained 
every 6 years. In addi t ion t o  use by the procuring agency, other agencies, 
including the Economic Research Service, S t a t i s t i c a l  Reporting Service, and 
many Sta te  and local agencies use the photographs t o  carry out s tudies  i n  the 
subject matter f i e l d s  shown in table  2.  

Venezuela-Venezuela' s his tory  of a e r i a l  photographic coverage began in 
1936. 
including a l l  the developed northern portion (13). 
t a t ion  s tudies  have involved the use of airphoGs.  

Seventy-five percent of the country has been photographed a t  leas t  once, 
Most of the soil and vege- 

Yugoslavia-Use of airphotos is f a i r l y  recent in Yugoslavia. They have 
been used in  making fores t  maps and in  identifying fores t  types and arable  land 
i n  the Karst Region. The airphotos used were a t  scales  of 1:10,000-1:15,000 
where avai lable;  otherwise, 1:20,000 scale photographs were used (20). 
ing use of airphotos is ant icipated,  since c0ur8es in  photogrammetry a r e  now 
being given by the Geodetic Department of the University of Zagreb for students 
in the Department of Forestry and Agriculture. 

Increas- 
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